Appl. No.: 10/517,564 
Filed: December 15, 2005 



Patent 

Attorney Docket No. 067670-5004-US 



Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 

application. 

Listing of Claims: 

Claim 1 (Amended): Compound having the structural formula (I) 



Ri can be independently H, halogen, azido, alkyl, aryl, amido-alkyl, amido-aryl, OH, O- 
alkyl, O-aryl, SH, S-alkyl, S-aryl, SeH, Se-alkyl, Se-aryl, amino, NH-alkyl, NH-aryl, N-bisalkyl, N- 
bisaryl, cycloalkylamino; 

R 2 can be independently H, halogen, azido, O-alkyl, S-alkyl, Se-alkyl, NH-alkyl, N- 
bisalkyl, alkyl-carbamoyl, cycloalkylamino, silyl; 

R 3 can be independently H, halog o n, OH, azido, amido-alkyl, amido-aryl, O alkyl, O aryl, 
SH, S alkyl, S aryl, amino, NH-alkyl, NH-aryl, N-bisalkyl, N-bisaryl, NH-alkyl-carbamoyl, 
cycloalkylamino; 

and wherein 

R 4 is 0(H) or S(H); and 

R 5 is 0(H), S(H), amino, H, alkyl, O-alkyl, O-aryl, S-alkyl, S-aryl, NH-alkyl, NH-aryl, N- 
bisalkyl, N-bisaryl; or 

R 4 is 0(H), S(H), amino, H, alkyl, O-alkyl, O-aryl, S-alkyl, S-aryl, NH-alkyl, NH-aryl, N- 
bisalkyl, N-bisaryl; and 



R3 



R5 




and dideaza-analogues and deaza-analogues thereof, wherein: 
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R s is 0(H) or S(H); 

and pharmaceutical^ acceptable salts, esters, and/or solvates thereof, 
with the exception of 

i 3', 5' cycl i c monophosphat o ; N 6 - monobutyryl 2' dooxyad o noo i n o 
i oxyad o noo i no 3',5' cyc li c monophocphorothioato; 2' 
? - 3',5' - cyo li c monophosphoroanilidat o ; 2' d e oxyad e nosin e 3', 5' cyc l ic 
monophosphato mothy l tri o ot o r; 2' d e oxyad o nosino 3', 5' cyc li c monophosphat o othy l tr io st o r; 



3 3',5' cyc li c monophoophat c ; 2' O othy l adenos i n o 3',5' cyc l ic 
monophosphat o ; 2' O n propy l adenos i n o 3', 5' cyclic monophosphato; 2' O n butyladonos i nc 
3',5' - cyc li c monophoophat e ; 2' O ioo - butyladonosine 3',5' cyc l ic monophosphato; 2' O 
m e thylad o nosino 3',5' cyclic monophosphato mothyl tr i oot o r; 2' O mothyladono c ino 3',5' cyc l ic 
monophosphat e phenyl triootor . 

2'-deoxvadenosine-3'.5'-cyclic monophosphate: 
N 6 -monobutvrvl-2'-deoxvadenosine-3',5'-cyclic monophosphate: 
2'-deoxvadenosine-3'.5'-cvclic monophosphorothioate:. 
2'-deoxvadenosine-3'.5'-cvclic monophosphoroanilidate: 
2'-deoxvadenosine-3'.5'-cyclic monophosphate methyl triester: 
2'-deoxvadenosine-3'.5'-cvclic monophosphate ethvl triester: 
2'-0-methvladenosine-3'.5'-cvclic monophosphate: : 
2'-0-ethvladenosine-3'.5'-cvclic monophosphate: 
2'-0-n-propvladenosine-3'.5'-cvclic monophosphate: 
2'-0-n-butvladenosine-3'.5'-cvclic monophosphate: 
2'-0-iso-butvladenosine-3', 5'-cvclic monophosphate: 
2'-0-methvlad enosine-3'.5'-cvclic monophosphate methyl triester: 
2'-0-methvladenosine-3'.5'-cvclic monophosphate phenyl triester. 

Claim 2 (Previously presented): The compound of claim 1, wherein 

Ri is H, halogen, azido, O-alkyl, O-aryl, S-alkyl, S-aryl, NH-alkyl, NH-aryl, Se-aryl. 

Claim 3 (canceled): 

Claim 4 (Previously presented): The compound of claim 1, wherein 
Ri is H, Br, CI, I, azido, 2-chlorophenylthio, 3-chlorophenylthio, 4-chlorophenylthio, 2- 
bromophenylthio, 3-bromophenylthio, 4-bromophenylthio, methylamino, methylthio, ethylthio, n- 
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propylthio, n-butylthio, n-pentylthio, n-hexylthio, 2-fluorophenylthio, 3-fluorophenylthio, 4- 
fluorophenylthio, 4-methylcumarinyl, naphtyl-2-thio, phenylthio, 4-nitrophenylthio, 2- 
aminophenylthio, 3-aminophenylthio, 4-aminophenylthio, benzylthio, phenylethylamino, 3- 
phenyl-propylamino, 2-methoxyphenylthio, 3-methoxyphenylthio, 4-methoxyphenylthio, 
isopropylthio, benzimidazolyl-2-thio, 2-hydroxyethylthio, 2-aminoethylthio, pyridinylthio, 
benzothiazolylthio, 2-methylphenylthio, 3-methylphenylthio, 4-methylphenylthio, 2- 
isopropylphenylthio, 4-isopropylphenylthio, 2,3,5,6-tetrafluorophenylthio, 4-hydroxyphenylthio, 
2,4-dichlorophenylthio, methoxy, ethoxy, propioxy, butoxy, benzyloxy, 4-methylbenzyloxy, 4- 
methoxybenzyloxy, 4-fluorobenzyloxy, 4-chlorobenzyloxy, 4-bromobenzyloxy, phenyloxy, 
cyclohexylamino, benzylamino, phenylseleno, 4-isopropyloxyphenylthio, 4-methylthiophenylthio, 
6-aminohexylamino, 2,3-dichlorophenylthio, 2,5-dichlorophenylthio, 2,4-difluorophenylthio, 2,5- 
dimethoxyphenylthio, 2,5-dimethylthiophenylthio, 2,6-dimethylthiophenylthio, 2,6- 
dichlorophenylthio. 

Claim 5 (Previously presented): The compound of claim 1 , wherein 
Ri is H, Br, CI, azido, 2-chlorophenylthio, 3-chlorophenylthio, 4-chlorophenylthio, 2- 
bromophenylthio, 3-bromophenylthio, 4-bromophenylthio, methylamino, methylthio, ethylthio, n- 
propylthio, n-butylthio, n-pentylthio, n-hexylthio, 2-fluorophenylthio, 3-fluorophenylthio, 4- 
fluorophenylthio, 4-methylcumarinyl, naphtyl-2-thio, phenylthio, 4-nitrophenylthio, 2- 
aminophenylthio, 3-aminophenylthio, 4-aminophenylthio, benzylthio, phenylethylamino, 2- 
methoxyphenylthio, 3-methoxyphenylthio, 4-methoxyphenylthio, isopropylthio, benzimidazolyl-2- 
thio, 2-hydroxyethylthio, 2-aminoethylthio, pyridinylthio, benzothiazolylthio, 2-methylphenylthio, 
3-methylphenylthio, 4-methylphenylthio, 2-isopropylphenylthio, 4-isopropylphenylthio, 2,3,5,6- 
tetrafluorophenylthio, 4-hydroxyphenylthio, 2,4-dichlorophenylthio, methoxy, benzyloxy, 
cyclohexylamino, benzylamino, phenylseleno, 4-isopropyloxyphenylthio, 4-methylthiophenylthio, 
6-aminohexylamino, 2,3-dichlorophenylthio, 2,5-dichlorophenylthio, 2,4-difluorophenylthio, 2,5- 
dimethoxyphenylthio, 2,5-dimethylthiophenylthio, 2,6-dimethylthiophenylthio, 2,6- 
dichlorophenylthio. 

Claim 6 (Previously presented): The compound of claim 1 , wherein 
Ri is H, Br, CI, azido, 4-chlorophenylthio, methylamino, methylthio, 4-fluorophenylthio, 4- 
methylcumarinyl, naphtyl-2-thio, phenylthio, 4-nitrophenylthio, 2-aminophenylthio, benzylthio, n- 
hexylthio, phenylethylamino, 4-methoxyphenylthio, isopropylthio, benzimidazolyl-2-thio, 2- 
hydroxyethylthio, ethylthio, 2-aminoethylthio, pyridinylthio, benzothiazolylthio, 4- 
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methylphenylthio, 3-methoxyphenylthio, 4-isopropylphenylthio, 2,3,5,6-tetrafluorophenylthio, 4- 
hydroxyphenylthio, 2,4-dichlorophenylthio, methoxy, benzyloxy, cyclohexylamino, benzylamino, 
phenylseleno, 4-isopropyloxyphenylthio, 4-methylthiophenylthio, 6-aminohexylamino. 

Claim 7 (Previously presented): The compound of claim 1 , wherein 
R1 is CI, Br or S-aryl. 

Claim 8 (Previously presented): The compound of claim 1 , wherein 
R1 is CI, Br, 4-chlorophenylthio, 4-fluorophenylthio, naphtyl-2-thio, phenylthio, 4- 
nitrophenylthio, 4-methoxyphenylthio, pyridinyl-2-thio, 4-methylphenylthio, 4- 
isopropylphenylthio, 2,3,5,6-tetrafluoro-phenylthio, 4-hydroxyphenylthio, or 2,4-dichloro- 
phenylthio. 

Claim 9 (Previously presented): The compound of claim 7, wherein 
R1 is 4-chlorophenylthio, 4-fluorophenylthio, 4-methoxyphenylthio, 4-methylphenylthio, 
4-hydroxyphenylthio. 

Claim 10 (Previously presented): The compound of claim 1 , wherein 
R 2 is H, halogen, azido, O-alkyl, S-alkyl. 

Claim 1 1 (Previously presented): The compound of claim 1 , wherein 
R 2 is H, CI, Br, I, O-alkyl, S-methyl, S-ethyl. 

Claim 12 (Previously presented): The compound of claim 1, wherein 

R 2 is H, CI, Br, O-methyl, O-ethyl, O-propyl, O-butyl, O-isobutyl, S-methyl. 

Claim 13 (Previously presented): The compound of claim 1, wherein 
R2 is O-methyl, O-ethyl, O-propyl, O-butyl, O-isobutyl. 

Claim 14 (Previously presented): The compound of claim 1, wherein 
R2 is O-methyl. 

Claim 15 (Amended): The compound of claim 1, wherein 
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R 3 is amino, NH-alkyl, N-bisalkyl, NH-aryl, NH-alkyl-carbamoyl, N-bisalkyl-carbamoyl, 
amido-alkyl, amido-aryl, OH. 

Claim 16 (Amended): The compound of claim 1, wherein 

R 3 is amino, NH-phenyl, NH-tert-butyl, NH-tert-butylcarbamoyl, NH-phenylcarbamoyl, 
NH-acetyl, NH-propionyl, NH-butyryl, NH-benzoyl, NH-benzyl, NH-phenylethyl, NH- 
phenylpropyl, N-bismethyl, N-bisethyl-rOH. 

Claim 17 (Amended): The compound of claim 1, wherein 

R 3 is amino, NH-phenyl, NH-tert-butyl, NH-tert-butylcarbamoyl, NH-phenylcarbamoyl; 
NH-butyryl, NH-benzoyl, NH-benzyl, N-bismethyl, N-bisethylr-OR 

Claim 18 (Amended): The compound of claim 1, wherein 
R 3 is amino, NH-phenyl, NH-tert-butyl, NH-tert-butylcarbamoyl, NH-benzoyl, N- 
bismethylT-OH. 

Claim 19 (Previously presented): The compound of claim 1, wherein R3 is amino, NH- 
tert-butyl. 

Claim 20 (Previously presented): The compound of claim 1, wherein R 4 and R 5 are 
independently 0(H) or S(H). 

Claim 21 (Previously presented): The compound of claim 1, wherein R4 and R5 are 

O(H). 

Claim 22 (Amended): The compound of claim 1 , wherein the compound is selected 
from the group consisting of: 

8 bromo 2' d e oxyad o nos i n o 3',5' cyc l ic monophosphate^ {A ch l oro ph o nylthio) 2' 
d e oxyad e nosino 3',5' cyc li c monophosphat o ; 8 (4 chloro pheny l thio) N 6 - ph e ny l 2' 
d e oxyad e nos i n e 3',5' - cycl i c monophosphat e ; 8 - bromo 2' O mothylad e nosin e 3', 5' cyc li c 
monophosphat e ; 8 ( 4 chloro ph o nylthio) ' 2' O - m e thy l ad e no si n o 3', 5' -cyclic monophosphat o ; 8 
m e thylamino 2' O mothy l ad o nosine - 3',5' cyc l ic monophocphat e ; 8 mothy l thio 2' O 
m e thylad o nos i n e 3', 5' cyc l ic monophosphato; 8 (4 fluoro ph e ny l th i o) 2' O m o thy l ad e nos i n o 




lat e ; 8 - (4 m e thy l cumariny l 7 thio) - 2' 0 m e thyladenos i n e- 3',5' cyc li c 



- 6 - 



Appl. No.: 10/517,564 Patent 
Filed: December 15, 2005 Attorney Docket No. 067670-5004-US 

monophosphat e ; 8 (naphty l- 2 th i o) 2' O m e thylad e nos i n e- 3', 5' cyc li c monophosphat e ; 8 
ph e ny l thio 2' O mothylad e nos i n e 3', 5' cycl i c monophosphat e ; 8 (4 nitro ph e ny l thio) 2' O 
m e thylad o nos i n e 3',5' cyc li c monophosphat e ; 8 (2 am i no ph e ny l th i o) 2' O mothyladono oi no 
3',5' - cyc li c monophosphat e ; 8 b e nzy l th i o 2' O m e thy l ad e nos i n e 3', 5' cyc l ic monophosphat e ; 8 
n hoxy l thio 2' O m o thylad e nos i n o 3', 5' cyc l ic monophosphato; 8 phony le thy l amino 2' O 
methylad o nosin o 3', 5' cyc li c monophosphat o ; 8 (4 mothoxy ph o ny l th i o) 2' O mothy l ad o noo i n o 
3', 5' cyc li c monophosphat e ; 8 i sopropylth i o 2' O methy l ad e nos i no 3', 5' cycl i c monophosphato; 
8 (b e nzim i dazo l yl 2 th i o) 2' O m o thy l ad o nooino 3',5' cyc li c monopho s phat e ; 8 (2 hydroxy 
ethy l th i o) 2' O mothy l adonooino 3',5' - cyclic monophosphato; 8 e thy l th i o 2' O m o thy l adonooino 
3', 5' cycl i c monophoophato; 8 (2 amino o thylth i o) 2' O methy l ad o nos i ne 3', 5' cyclic 
monophosphat o ; 8 (pyridiny l 2 th i o) 2' O m o thy l adonoo i no 3', 5' cycl i c monophosphat o ; 8 
(b e nzoth i azo l y l 2 thio) - 2' O m e thy l ad o nos i n o 3', 5' cyc li c monophoophat e ; 8 (4 m o thy l 
ph e ny l th i o) 2' O m o thy l ad o noo i n o 3', 5' cycl i c monopho s phat e ; 8 (3 mothoxy ph o ny l thio) 2' O 
m e thylad e nos i n e 3', 5' cyc l ic monophosphat e ; 8 (A ioopropy l ph e ny l thio) 2' O - m e thy l ad e nos i n o 
3',5' - cycl i c monophosphat o ; 8 (2,3,5,6 totrafluoro ph o nylth i o) 2' O mothy l ad o no o ine 3', 5' cycl i c 
monophosphato; 8 (4 hydroxy ph e ny l th i o) 2' O m e thyladonos i no 3', 5' cyc li c monopho s phat o ; 8 
(2,4 diohloro - ph e nylth i o) 2' O m e thy la d o nos i n e 3', 5' cyclic monophosphat e ; 8 - ('1 - ohloro 
ph e ny l thio) 2' (N,N dim o thy l ) c a rb a moy l a d o nos i n o 3', 5' cyc li c monopho s phat o ; 8 m o thoxy 2' 
O - m e thy l ad e nosin o 3', 5' cyc li c monopho s phat e ; b e nzyloxy 2' O mothy l adenos i n e 3', 5' cyc li c 
monophosphat e ; bromo 2' O - m e thy l ad e nos i n e 3',5' cyclic monophosphoroth i oat e , Sp isomer; 
8 bromo 2' - 0 m e thy l ad e nosin o 3' 5' cyc l ic monophophorothioat o , Rp is om o r, 8 ( A ch l oro 
ph e nylthio) 2' O mothy l ad e nosino 3', 5' cyc li c monophosphorothioat o , Sp isom o r; 8 (A ch l oro 
ph e nylth i o) 2' Q mothy l adenos i no 3',5'-cyc li o monophoophorothioato, Rp i somor; 8 bromo 2' 
d e oxyad o nosino 3', 5' cyc l ic monophosphorothioato, Rp i somer; 8 bromo 2' d o oxyadonooin o 
: e , Sp i som o r;8 (A ch l oro phony l th i o) 2' d e oxyadonos i no 3', 5' 
; 8 {A ch l oro phonylth i o) 2' deoxyad o nos i no 3', 5' cyc li c 
monophosphorothioat e , Sp isomer;8 cycloh e xylam i no 2' d e oxyad e nos i n e 3',5' - cyc li c 
monophosphato; 8 ch l oro 2' O m o thy l ad o nooino 3',5' cyc li c monophosphat o ; N 6 t e rt buty l 8 (4 
ch l oro ph o nylthio) 2' d e oxyad o nooine 3', 5' cyclic monophosphato; 5,6 D i chloro 1 II D 
r i bofuranosy l- 2' O m e thy l b e nzim i dazo le 3', 5' cyc l ic monophosphato 
8-bromo-2'-deoxvadenosine-3',5'-cvclic monophosphate: 
8-(4-chloro-phenvlthio)-2'-deoxvadenosine-3',5'-cvclic monophosphate: 
8-(4-chloro-phenvlthio)- N 6 -phenvl-2'-deoxvadenosine-3'.5'-cvclic monophosphate: 
8-bromo-2'-0-methvladenosine-3',5'-cvclic monophosphate: 
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8-(4-chloro-phenvlthio)-2'-Q-methvladenosine-3'.5'-cvclic monophosphate: 
8-methvlamino-2'-Q-methvladenosine-3'.5'-cvclic monophosphate: 
8-methvlthio-2'-0-methvladenosine-3'.5'-cyclic monophosphate: 
8-(4-fluoro-phenvlthi o)-2'-Q-methvladenosine-3'.5'-cvclic monophosphate: 
8-(4-meth vl-cumarinvl-7-thio)-2'-Q-methvladenosine-3'.5'-cvclic monophosphate: 
8-(naphtvl-2-thio)-2'-Q- methvladenosine-3 l .5'-cvclic monophosphate; 
8-phenvlthio-2'-Q-methvladenosine-3'.5'-cvclic monophosphate: 
8-(4-nitro -phenvlthio)-2'-Q-methvladenosine-3'.5'-cvclic monophosphate: 
8-(2-ami no-phenvlthio)-2'-Q-methvladenosine-3'.5'-cvclic monophosphate: 
8-benzvlthio-2'-Q-methvladenosine-3'.5'-cvclic monophosphate; 
8-n-hexvlthio-2'-0-methvladenosine-3'.5'-cvclic monophosphate: 
8-phenvlethvlamino-2'-Q-methvladenosine-3',5'-cvclic monophosphate: 
8-(4-methoxv-phenvlthi o)-2'-0-methvladenosine-3'.5'-cvclic monophosphate: 
8-isopropylthio-2'-Q-methvladenosine-3'.5'-cvclic monophosphate: 
8-(benzi midazolvl-2-thio)-2'-Q-methvladenosine-3'.5'-cvclic monophosphate: 
8-(2-hvdr oxv-ethvlthio)-2'-Q-methvladenosine-3'.5'-cvclic monophosphate: 
8-ethvlthio-2'-Q-methvladenosine-3',5'-cvclic monophosphate: 
8-(2-ami no-ethvlthio)-2'-Q-methvladenosine-3',5'-cvclic monophosphate; 
8-(pvridinvl-2-thio)-2'-Q- methvladenosine-3'.5'-cvclic monophosphate; 
8-(benzothi azolvl-2-thio)-2'-Q-methvladenosine-3'.5'-cvclic monophosphate: 
8-(4-methvl-phenvlthio) -2'-Q-methvladenosine-3'.5 , -cvclic monophosphate: 
8-(3-meth oxv-phenvlthio)-2'-Q-methvladenosine-3'.5'-cvclic monophosphate; 
8-(4-isopropvl-phenvlthio) -2'-Q-methvladenosine-3 , .5'-cvclic monophosphate: 
8-(2,3,5,6-tetrafluoro-phe nvlthio)-2'-0-methvladenosine-3'.5'-cvclic monophosphate; 
8-(4-hvdro xv-phenvlthio)-2'-Q-methvladenosine-3'.5'-cvclic monophosphate: 
8-(2,4-dichloro-phenvlth io)-2'-Q-methvladenosine-3'.5'-cvclic monophosphate: 
8-(4-chloro-phenvlthio)- 2'-(N.N-dimethvl)-carbamovl-adenosine-3'.5'-cvclic monophosphate: 
8-methoxv-2'-Q-methvladenosine-3'.5'-cvclic monophosphate; 
8-benzvloxy-2'-0-methyladenosine-3',5'-cvclic monophosphate: 
8-bromo-2'-Q-methvla denosine-3'.5'-cvclic monophosphorothioate. So-isomer; 
8-bromo-2' -Q-methvladenosine-3'-5'-cvclic monophophorothioate. Rp-isomer, 
8-(4-chloro-phenvlthio)-2'-0-methvla denosine-3'.5'-cvclic monophosphorothioate. So-isomer: 
8-(4-chloro-phenvlthio)-2'-Q-methvla denosine-3'.5'-cvclic monophosphorothioate. Rp-isomer; 
8-bromo-2 '-deoxvadenosine-3'.5'-cvclic monophosphorothioate. Rp-isomer: 
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8-bromo-2'-deoxvadenosine-3'.5'-cvclic monophosphorothioate, Sp-isomer: 
8-(4-chloro-phenvlthio)-2'-deoxvadenosine-3',5'-cvclic monophosphorothioate. Rp-isomer: 
8-(4-chloro-phenvlthio)-2'-deoxvadenosine-3'.5'-cvclic monophosphorothioate. Sp-isomer: 
8-cvclohexvlamino-2'-deoxvadenosine-3'.5'-cvclic monophosphate: 
8-chloro-2'-Q-methvladenosine-3'.5'-cvclic monophosphate: and 
N 6 -tert-butvl-8-(4-chloro-phenvlthio)-2'-deoxvadenosine-3'.5'-cvclic monophosphate. 



Claim 23 (Withdrawn): The compound of claim 1, wherein the deaza-analogue is a 
compound having the structural formula II: 



R1-R5 are as defined in claim 1, and wherein 

R6 and R7 can be independently H, halogen, alkyl, nitro, amino, and/or alkoxy. 

Claim 24 (Previously presented): The compound of claim 23, wherein 

R1-R3 are as defined in claims 1; 

R4 and R5 can be independently O or S; and 

R6 and R7 can be independently F, CI, Br or I. 

Claim 25 (Withdrawn): The compound of claim 23, wherein R6 and R7 are CI. 



R3 



R5 




wherein 



Claim 26 (Withdrawn): The compound of claim 23, wherein R2 is O-alkyl. 
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Claim 27 (Withdrawn): The compound of claim 23, wherein 
R1 and R3 are hydrogen; 
R2 is O-alkyl; and 
R6 and R7 are CI. 

Claim 28 (Withdrawn): The compound of claim 23, wherein the deaza-analogue is 
selected from the group consisting of 1-deaza-adenine analogues, 3-deaza-adenine analogues, 
7-deaza-adenine analogues, 1,3-dideaza-adenine analogues, 1,7-dideaza-adenosine 
analogues and benzimidazole analogues, preferably 5,6-dichlorobenzimidazole. 

Claim 29 (Previously presented): The compound of claim 1 , wherein said compound 
modulates the activity of exchange proteins directly activated by cAMP (Epacs). 

Claim 30 (Previously presented): The compound of claim 1, wherein said compound 
discriminates between Epac- and PKA-mediated signal transduction pathways. 

Claim 31 (canceled) 

Claim 32 (Previously presented): A pharmaceutical composition comprising the 
compound of claim 1, and one or more pharmaceutical^/ acceptable excipients. 

Claim 33 (Amended): A method for treating a patient comprising administering a 
pharmaceutical compound comprising a compound having the structural formula (I) 



R3 



R5 
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wherein, 

Ri can be independently H, halogen, azido, alkyl, aryl, amido-alkyl, amido-aryl, OH, O- 
alkyl, O-aryl, SH, S-alkyl, S-aryl, SeH, Se-alkyl, Se-aryl, amino, NH-alkyl, NH-aryl, N-bisalkyl, N- 
bisaryl, cycloalkylamino; 

R 2 can be independently H, halogen, azido, O-alkyl, S-alkyl, Se-alkyl, NH-alkyl, N- 
bisalkyl, alkyl-carbamoyl, cycloalkylamino, silyl; 

R 3 can be independently H, ha l ogon, OH, azido, amido-alkyl, amido-aryl, O alkyl, O ary l , 
SH, S a l ky l , S-aryl, amino, NH-alkyl, NH-aryl, N-bisalkyl, N-bisaryl, NH-alkyl-carbamoyl, 
cycloalkylamino; 

and wherein 

R 4 is 0(H) or S(H); and 

R 5 is O(H), S(H), amino, H, alkyl, O-alkyl, O-aryl, S-alkyl, S-aryl, NH-alkyl, NH-aryl, N- 
bisalkyl, N-bisaryl; or 

R 4 is 0(H), S(H), amino, H, alkyl, O-alkyl, O-aryl, S-alkyl, S-aryl, NH-alkyl, NH-aryl, N- 
bisalkyl, N-bisaryl; and 

R 5 is 0(H) or S(H); and pharmaceutically acceptable salts, esters, and/or solvates 

thereof. 

Claim 34 (canceled) 

Claim 35 (Previously presented): The method of claim 33, wherein 

Ri is H, halogen, azido, O-alkyl, O-aryl, S-alkyl, S-aryl, NH-alkyl, NH-aryl, Se-aryl. 

Claim 36 (canceled) 

Claim 37 (Previously presented): The method of claim 33, wherein 
Ri is H, Br, CI, I, azido, 2-chlorophenylthio, 3-chlorophenylthio, 4-chlorophenylthio, 2- 
bromophenylthio, 3-bromophenylthio, 4-bromophenylthio, methylamino, methylthio, ethylthio, n- 
propylthio, n-butylthio, n-pentylthio, n-hexylthio, 2-fluorophenylthio, 3-fluorophenylthio, 4- 
fluorophenylthio, 4-methylcumarinyl, naphtyl-2-thio, phenylthio, 4-nitrophenylthio, 2- 
aminophenylthio, 3-aminophenylthio, 4-aminophenylthio, benzylthio, phenylethylamino, 3- 
phenyl-propylamino, 2-methoxyphenylthio, 3-methoxyphenylthio, 4-methoxyphenylthio, 
isopropylthio, benzimidazolyl-2-thio, 2-hydroxyethylthio, 2-aminoethylthio, pyridinylthio, 
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benzothiazolylthio, 2-methylphenylthio, 3-methylphenylthio, 4-methylphenylthio, 2- 
isopropylphenylthio, 4-isopropylphenylthio, 2,3,5,6-tetrafluorophenylthio, 4-hydroxyphenylthio, 
2,4-dichlorophenylthio, methoxy, ethoxy, propioxy, butoxy, benzyloxy, 4-methylbenzyloxy, 4- 
methoxybenzyloxy, 4-fluorobenzyloxy, 4-chlorobenzyloxy, 4-bromobenzyloxy, phenyloxy, 
cyclohexylamino, benzylamino, phenylseleno, 4-isopropyloxyphenylthio, 4-methylthiophenylthio, 
6-aminohexylamino, 2,3-dichlorophenylthio, 2,5-dichlorophenylthio, 2,4-difluorophenylthio, 2,5- 
dimethoxyphenylthio, 2,5-dimethylthiophenylthio, 2,6-dimethylthiophenylthio, 2,6- 
dichlorophenylthio. 

Claim 38 (Previously presented): The method of claim 33, wherein 
Ri is H, Br, CI, azido, 2-chlorophenylthio, 3-chlorophenylthio, 4-chlorophenylthio, 2- 
bromophenylthio, 3-bromophenylthio, 4-bromophenylthio, methylamino, methylthio, ethylthio, n- 
propylthio, n-butylthio, n-pentylthio, n-hexylthio, 2-fluorophenylthio, 3-fluorophenylthio, 4- 
fluorophenylthio, 4-methylcumarinyl, naphtyl-2-thio, phenylthio, 4-nitrophenylthio, 2- 
aminophenylthio, 3-aminophenylthio, 4-aminophenylthio, benzylthio, phenylethylamino, 2- 
methoxyphenylthio, 3-methoxyphenylthio, 4-methoxyphenylthio, isopropylthio, benzimidazolyl-2- 
thio, 2-hydroxyethylthio, 2-aminoethylthio, pyridinylthio, benzothiazolylthio, 2-methylphenylthio, 
3-methylphenylthio, 4-methylphenylthio, 2-isopropylphenylthio, 4-isopropylphenylthio, 2,3,5,6- 
tetrafluorophenylthio, 4-hydroxyphenylthio, 2,4-dichlorophenylthio, methoxy, benzyloxy, 
cyclohexylamino, benzylamino, phenylseleno, 4-isopropyloxyphenylthio, 4-methylthiophenylthio, 
6-aminohexylamino, 2,3-dichlorophenylthio, 2,5-dichlorophenylthio, 2,4-difluorophenylthio, 2,5- 
dimethoxyphenylthio, 2,5-dimethylthiophenylthio, 2,6-dimethylthiophenylthio, 2,6- 
dichlorophenylthio. 

Claim 39 (Previously presented): The method of claim 33, wherein 
Ri is H, Br, CI, azido, 4-chlorophenylthio, methylamino, methylthio, 4-fluorophenylthio, 4- 
methylcumarinyl, naphtyl-2-thio, phenylthio, 4-nitrophenylthio, 2-aminophenylthio, benzylthio, n- 
hexylthio, phenylethylamino, 4-methoxyphenylthio, isopropylthio, benzimidazolyl-2-thio, 2- 
hydroxyethylthio, ethylthio, 2-aminoethylthio, pyridinylthio, benzothiazolylthio, 4- 
methylphenylthio, 3-methoxyphenylthio, 4-isopropylphenylthio, 2,3,5,6-tetrafluorophenylthio, 4- 
hydroxyphenylthio, 2,4-dichlorophenylthio, methoxy, benzyloxy, cyclohexylamino, benzylamino, 
phenylseleno, 4-isopropyloxyphenylthio, 4-methylthiophenylthio, 6-aminohexylamino. 

Claim 40 (Previously presented): The method of claim 33, wherein 
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R1 is CI, Br or S-aryl. 

Claim 41 (Previously presented): The method of claim 33, wherein 
R1 is CI, Br, 4-chlorophenylthio, 4-fluorophenylthio, naphtyl-2-thio, phenylthio, 4- 
nitrophenylthio, 4-methoxyphenylthio, pyridinyl-2-thio, 4-methylphenylthio, 4- 
isopropylphenylthio, 2,3,5,6-tetrafluoro-phenylthio, 4-hydroxyphenylthio, or 2,4-dichloro- 
phenylthio. 

Claim 42 (Previously presented): The method of claim 33-, wherein 
R1 is 4-chlorophenylthio, 4-fluorophenylthio, 4-methoxyphenylthio, 4-methylphenylthio, 
4-hydroxyphenylthio. 

Claim 43 (Previously presented): The method of claim 33, wherein 
R 2 is H, halogen, azido, O-alkyl, S-alkyl. 

Claim 44 (Previously presented): The method of claim 33, wherein 
R 2 is H, CI, Br, I, O-alkyl, S-methyl, S-ethyl. 

Claim 45 (Previously presented):. The method of claim 33, wherein 

R 2 is H, CI, Br, O-methyl, O-ethyl, O-propyl, O-butyl, O-isobutyl, S-methyl. 

Claim 46 (Previously presented): The method of claim 33, wherein 
R2 is O-methyl, O-ethyl, O-propyl, O-butyl, O-isobutyl. 

Claim 47 (Previously presented): The method of claim 33, wherein 
R2 is O-methyl. 

Claim 48 (Amended): The method of claim 33, wherein 

R 3 is amino, NH-alkyl, N-bisalkyl, NH-aryl, NH-alkyl-carbamoyl, N-bisalkyl-carbamoyl, 
amido-alkyl, amido-aryl^-OR 

Claim 49 (Amended): The method of claim 33, wherein 
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R 3 is amino, NH-phenyl, NH-tert-butyl, NH-tert-butylcarbamoyl, NH-phenylcarbamoyl, 
NH-acetyl, NH-propionyl, NH-butyryl, NH-benzoyl, NH-benzyl, NH-phenylethyl, NH- 
phenylpropyl, N-bismethyl, N-bisethylr-OK 

Claim 50 (Amended): The method of claim 33, wherein 

R 3 is amino, NH-phenyl, NH-tert-butyl, NH-tert-butylcarbamoyl, NH-phenylcarbamoyl; 
NH-butyryl, NH-benzoyl, NH-benzyl, N-bismethyl, N-bisethyl^-OR 

Claim 51 (Amended): The method of claim 33, wherein 
R 3 is amino, NH-phenyl, NH-tert-butyl, NH-tert-butylcarbamoyl, NH-benzoyl, N- 
bismethyli-QH. 

Claim 52 (Previously presented): The method of claim 33, wherein 
R3 is amino, NH-tert-butyl. 

Claim 53 (Previously presented):. The method of claim 33, wherein 
R 4 and R 5 are independently 0(H) or S(H). 

Claim 54 (Previously presented): The method of claim 33, wherein 
R4 and R5 are O(H). 

Claim 55 (Amended): . The method of claim 33, wherein the compound is selected from 
the group consisting of: 

8 - bromo - 2' - d e oxyad e nos i n e 3', 5' cycl i c monophosphat e ; 8 - (4 - oh l oro - ph e ny l thio) - 2' - 
d e oxyad e nos i n e 3',5' - cyc li c monophosphat e ; 8 - (4 - chloro - ph e ny l thio) ' N 6 ph e ny l 2' 
d e oxyad e nosin e 3',5' - cyc li c monopho s phat e ; 8 - bromo 2' O m e thy l ad e nos i n e- 3',5' - cyc li c 
monophosphat e ; 8 - (4 - ch l oro - ph e ny l th i o) - 2' - 0 - m e thy l ad e nosin e 3',5' - cycl i c monopho s phat e ; 8 
m e thylamino - 2' - 0 - m e thy l ad e nos i n e 3', 5' cycl i c monophosph a t e ; 8 - m e thy l th i o - 2' O 
m e thy l ad e nos i n e 3', 5' cyclic monophosphat e ; 8 (4 fluoro pheny l thio) 2' O m e thylad e nos i n o 
3', 5' cyc li c monophosphat e ; 8 ( 4 m e thy l cumarinyl - 7 - th i o) - 2' - 0 - m e thy l ad e nosin e 3', 5' cyc l ic 
monophosphat e ; 8 (naphty l- 2 - th i o) - 2' - Q - m e thy l ad e nosin e- 3',5' cyc li c monophosphat e ; 8 
ph e ny l th i o - 2' O m e thylad e nosin e- 3',5' - cyc li c monophosphat e ; 8 (A n i tro ph e ny l th i o) 2' O 
m e thy l ad e nos i n e 3',5' - cyc li c monophosph a t e ; 8 - (2 - am i no-ph e ny l th i o) 2' O m e thy l ad e nos i no 
3', 5' cyc li c monophosphat e ; 8 - b e nzy l thio - 2' - Q - m e thy l ad e nos i n e 3',5' cyc li c monophosphat e ; 8 
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n h e xy l th i o 2' O m e thy l ad e nos i n e 3', 5' cyc l ic monophosphat e ; 8 - ph e ny le thylam i no - 2' - 0 - 
m e thy l ad e nos i n e -3',5' - cyc li c monophosphat e ; 8 - (4 - m e thoxy - ph e nylth i o) - 2' - 0 - m e thy l ad e nos i n e 
3',5' - cyc l ic monopho s phat e ; 8 -is opropy l th i o - 2' - 0 - m e thylad e nos i n e 3',5' cyclic monophosphat e ; 
8 (b e nz i m i dazoly l 2 th i o) 2' O m o thy l ad e nos i no 3',5' cyc li c monophosphat e ; 8 (2 hydroxy 
e thy l th i o) - 2' - 0 - m e thy l ad e nos i n e- 3',5' - cyc li c monophosphat e ; 8 -e thy l th i o - 2' O m e thy l ad e nos i n e 
3', 5' cyc li c monophosphat e ; 8 - (2 - am i no - ethy l th i o) - 2' - 0 - m e thy l ad e nos i n e 3', 5' cyc li c 
monophosphat e ; 8 (pyrid i ny l- 2 thio) 2' O m e thy l adenosin e 3', 5' cyc l ic monophosphat o ; 8 
(b e nzoth i azo l y l- 2 - thio) - 2' - 0 - m e thy l ad e nos i n e- 3',5' cyc li c monophosphat e ; 8 - (4 - m e thy l - 
ph e ny l th i o) - 2' - 0 - m e thylad e nos i n e- 3',5' cyclic monophosphat e ; 8 - (3 - m e thoxy ph e ny l th i o) 2' O 
m e thy l ad e nos i n e 3',5' - cyc li c monophosphat e ; S - ('l - isopropy l- ph e ny l th i o) 2' O m e thy l ad e nos i n e' 
3',5' - cyc li c monophosphat e ; 8 - (2, 3,5, 6 - t e traf l uoro ph e ny l th i o) 2' O m e thy l ad e nos i n e- 3',5' cyc l ic 
monopho s phat e ; 8 - (4 - hydroxy ph e ny l th i o) 2' O m e thylad e nos i n e- 3',5' - cyc li o monophosphat e ; 8 
(2, 4 d i ohloro - ph e ny l th i o) 2' Q - m e thy l ad e nos i ne - 3',5' - cyc li c monophosphat e ; 8 (4 - chloro - 
ph e ny l thio) - 2' - (N,N - d i m e thy l ) - carbamoyl - ad e nos i n e 3', 5' cyc l ic monophosphat e ; 8 - m e thoxy 2' 
O - m e thy l ad e nos i n e- 3', 5' cyc li c monophosphat e ; 8 b e nzyloxy - 2' - 0 - m e thy l ad e nos i n e 3', 5' cyc li c 
monophosphat e ; 8 bromo 2' O m e thy l ad e nosin e- 3',5' - cyc li c monophosphoroth i oat e , Sp -i som e r; 
8 bromo 2' - 0 - m e thy la d e nosin e- 3' - 5' - cyc li c monophophoroth i oat e , Rp i som e r, 8 (4 - chloro - 
ph e ny l thio) - 2' - Q - m e thy l ad e nos i n e- 3', 5' cyc l ic monopho s phorothioat e , Sp -i som e r; 8 ( 4 ch l oro 
ph e ny l th i o) - 2' - O m e thy l ad e no si n o 3', 5' cyc li c monopho s phoroth i oat e , Rp i som o r; 8 bromo 2' 
d e oxyad e nos i n e 3',5' - cyc li c monophosphorothioat e , Rp - isom e r; 8 - bromo 2' d e oxyad e nosin e 
3', 5' cyc li c monophosphoroth i oato, Sp -i som e r;8 (4 ch l oro ph e ny l thio) 2' deoxyad o nosin e 3', 5' 
cyc li c monophosphoroth i oat e , Rp i somor; 8 (A ch l oro ph o ny l thio) 2' deoxyad e nos i n e 3', 5' cyc li c 
monophosphoroth i oat e , Sp i som e r; 8 - cycloh e xylam i no - 2' - d e oxyad e nos i n e 3', 5' cyc l ic 
monophosphat e ; 8 ch l oro 2' O m o thylad e nosin e- 3',5' cyc l ic monophosphat o , N § - t e rt - buty l 8 (4 
chloro ph o nylth i o) 2' d e oxyad e no s in e- 3',5' cyclic monophosphat o 
8-bromo-2'-deoxvadenosine-3',5'-cyclic monophosphate; 
8-(4-chloro-phenvlthio)-2'-deoxyadenosine-3',5'-cvclic monophosphate: 
8-(4-chloro-phenylthio)- N 6 -phenvl-2'-deoxyadenosine-3'.5'-cvclic monophosphate; 
8-bromo-2'-0-methyladenosine-3',5'-cvclic monophosphate; 
8-(4-chloro-phenvlthio)-2'-0-methyladenosine-3',5'-cvclic monophosphate; 
8-methylamino-2'-0-methvladenosine-3', 5'-cyclic monophosphate; 
8-methvlthio-2'-0-methvladenosine-3'.5'-cvclic monophosphate: 
8-(4-fluoro-phenvlthio)-2'-0-methvladenosine-3'.5'-cyclic monophosphate; 
8-(4-methvl-cumarinvl-7-thio)-2'-Q-methvladenosine-3',5'-cvclic monophosphate; 
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8-(naphtyl-2-thio)-2'-0-methvladenosine-3',5'-cvclic monophosphate: 
8-phenvlthio-2'-Q-methvladenosine-3'.5'-cvclic monophosphate: 
8-(4-nitro-phenvlthio)-2'-0-methyladenosine-3'.5'-cvclic monophosphate: 
8-(2-amino-phenvlthio)-2'-0-methyladenosine-3',5'-cvclic monophosphate: 
8-benzvlthio-2'-0-methyladenosine-3'.5'-cvclic monophosphate: 
8-n-hexvlthio-2'-0-methvladenosine-3',5'-cyclic monophosphate: 
8-phenvlethvlamino-2'-0-methvladenosine-3',5'-cyclic monophosphate: 
8-(4-methoxv-phenvlthio)-2'-Q-methvladenosine-3',5'-cvclic monophosphate: 
8-isopropylthio-2'-0-methvladenosine-3'.5'-cvclic monophosphate: 
8-(benzimidazolvl-2-thio)-2'-0-methyladenosine-3',5'-cvclic monophosphate: 
8-(2-hvdroxv-ethvlthio)-2'-0-methyladenosine-3',5'-cvclic monophosphate; 
8-ethvlthio-2'-Q-methvladenosine-3',5'-cvclic monophosphate: 
8-(2-amino-ethvlthio)-2'-Q-methvladenosine-3',5'-cvclic monophosphate: 
8-(pvridinvl-2-thio)-2'-Q-methyladenosine-3'.5'-cvclic monophosphate; 
8-(benzothiazolvl-2-thio)-2'-0-methyladenosine-3',5'-cvclic monophosphate; 
8-(4-methvl-phenvlthio)-2'-Q-methvladenosine-3',5'-cyclic monophosphate; 
8-(3-methoxv-phenvlthio)-2'-0-methvladenosine-3',5'-cvclic monophosphate; 
8-(4-isopropvl-phenvlthio)-2'-0-methyladenosine-3',5'-cyclic monophosphate: 
8-(2,3,5.6-tetrafluoro-phenvlthio)-2'-0-methvladenosine-3',5'-cvclic monophosphate; 
8-(4-hvdroxv-phenylthio)-2'-0-methvladenosine-3',5'-cvclic monophosphate; 
8-(2,4-dichloro-phenylthio)-2'-0-methvladenosine-3',5'-cyclic monophosphate; 
8-(4-chloro-phenvlthio)-2'-(N,N-dimethvl)-carbamovl-adenosine-3',5'-cvclic monophosphate: 
8-methoxv-2'-Q-methvladenosine-3',5'-cvclic monophosphate; 
8-benzvloxv-2'-0-methvladenosine-3',5'-cyclic monophosphate; 
8-bromo-2'-0-methvladenosine-3',5'-cvclic monophosphorothioate, Sp-isomer; 
8-bromo-2'-Q-methvladenosine-3'-5'-cvclic monophophorothioate, Rp-isomer, 
8-(4-chloro-phenvlthio)-2'-0-methvladenosine-3'.5'-cvclic monophosphorothioate, Sp-isomer; 
8-(4-chloro-phenvlthio)-2'-0-methyladenosine-3',5'-cvclic monophosphorothioate, Rp-isomer; 
8-bromo-2'-deoxyadenosine-3',5'-cyclic monophosphorothioate, Rp-isomer; 
8-bromo-2'-deoxvadenosine-3',5'-cyclic monophosphorothioate, Sp-isomer; 
8-(4-chloro-phenvlthio)-2'-deoxvadenosine-3',5'-cvclic monophosphorothioate, Rp-isomer; 
8-(4-chloro-phenvlthio)-2'-deoxyadenosine-3',5'-cvclic monophosphorothioate, Sp-isomer; 
8-cvciohexvlamino-2'-deoxvadenosine-3',5'-cyclic monophosphate; 
8-chloro-2'-Q-methvladenosine-3',5'-cyclic monophosphate, and 
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N 6 -tert-butvl-8-(4-chloro-phenvlthio)-2'-deoxvadenosine-3',5'-cvclic monophosphate . 

Claim 56 (Withdrawn): The method of Claim 33, wherein the deaza analogue is a 
compound having the structural formula II: 



R1-R5 are as defined in claim l , and wherein 

R6 and R7 can be independently H, halogen, alkyl, nitro, amino, and/or alkoxy. 

Claim 57 (Withdrawn): The method of claim 56, wherein 

R1-R3 are as defined in claim l; 

R4 and R5 can be independently O or S; and 

R6 and R7 can be independently F, CI, Br or I. 

Claim 58 (Withdrawn): The method of claim 56-, wherein R6 and R7 are CI. 

Claim 59 (Withdrawn): The method of claim 56, wherein R2 is O-alkyl. 

Claim 60 (Withdrawn): The method of claim 56, wherein 
R1 and R3 are hydrogen; 
R2 is O-alkyl; and 
R6 and R7 are CI. 



R3 



R5 




wherein 



Claim 61 (Withdrawn): The method of claim 56, wherein the deaza-analogue is 
selected from the group consisting of 1-deaza-adenine analogues, 3-deaza-adenine analogues, 
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7-deaza-adenine analogues, 1,3-dideaza-adenine analogues, 1,7-dideaza-adenosine 
analogues and benzimidazole analogues, preferably 5,6-dichlorobenzimidazole. 

Claim 62 (Amended): The method of claims 33 ©^56 for the treatment of cancer. 

Claim 63 (Amended): The method of claims 33 or 56 for the treatment of chronic 
inflammation. 

Claim 64 (Amended): The method of claims 33 er-56 for the treatment of thrombosis. 

Claim 65 (Amended): The method of claims 33 ©^§6 for the treatment of type-2 
diabetes mellitus. 

Claim 66 (Previously presented): The method of claim 33 wherein said treating is of a 
human disease. 
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